The objeetive of this research is to develop a methodology which allows the user to validate the decisions of the man in the loop dynamically in real time by reducing type II errors. Case-based reasoning provides a modeling paradigm for designing a system which can aid in the validation process. This paradigm provides for a mechanism to capture cases that can be used in the validation process. A proof of principle demonstration is being developed that operationally validates the decisions made by a military commander in a high resolution simulation. This demonstration will establish the ability of an expert system to operate in real time and assist in the validation process.
INTRODUCTION
Simulations, as a tool to answer various questions in both commercial and military areas, have proliferated in the past decade. They are no longer just used by the "computer expert" or "operations research specialist" but rather by novice, non-simulation experts needing answers to critical questions within time constraints. Man in the loop simulations are a class of computer models which are typically used for training students in command type of decisions and are distinguished by the decision making process being controlled dynamically by the trainee. a study director reviews the issues in a particular study and "accredits" or approves a simulation as being the correct tool to answer the questions.
Errors Associated with Simulation Validation
The types of possible outcomes for a validation exercise can be discussed in terms of hypothesis testing. There are two types of errors associated with hypothesis testing (Sargent 1985) . 
VALIDATING DECISIONS
How to validate the decisions of the human within a man in the loop simulation is a multi-dimensionat process and may be defined within the following framework:
1. determining the intended goalhnission for the human 2. interpreting the input of the human 3. comparing the input of the human with the established goalhnission 4. responding to the comparison in terms of prompting the user or adapting the simulation.
These four steps provide the structure for conducting an operational validation evaluation of the decision making process for a man in the loop simulation. The intended mission/goal for the human is an a-priori goal provided to the trainee for each exercise. The goal typically employs a series of sub goals which the trainee must negotiate in order to achieve the provided goal.
Step two, interpreting the input of the human into the simulation, requires an understanding of the human general problem solving process (Newell and Simon 1972). The assumption is made at this time that the trainee will attempt to solve the problem (reach the intended goal) using a logical problem solving method. Illogical methods to solve the problem will not be viewed as a valid approach to the problem. The difficult aspect of the problem is how to reduce the number of possible combinations for attaining the desired goal. This problem has a combinatorial explosion aspect which must be addressed through the use of planning methods.
Comparison of the humans inputs with the intended goal (and sub goals) represents the actual validation of the decision. The input from the human must be inteqxeted and then compared against the acceptable (or unacceptable) solutions using both qualitative and quantitative techniques. This comparison will determine the operational validity of the decision made by the human.
The final aspect of the problem is having the simulation model respond to the comparison made in step three. The response may be either active, semiactive, or passive. An active response would provide some method for prompting the trainee that the input is vatid or invalid following each input. A semiactive response would prompt during an invalid decision and allow the trainee to alter the decision. A passive system would record the decisions and allow the user to continue the game to its conclusion and then use the invalid decisions as an instruction point.
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The constant throughout all previous validatioti evaluation efforts is that a static approach has been taken. If following the after action review it s determined that a particular strategy employed is invalid, the stored case can be added to the case library. This creates a system capable of constantly improving.
Case-Based Reasoning
Case-based reasoning is an approach to problem solving which adapts previous solutions to a given problem to solve a new problem. This method of problem solving differs from rule-based reasoning which chains rules of inference together to solve a problem (lliesbeck and Schank 1989) . Typically a case-based reasoner finds those cases in memory that solved problems similar to the current problem and adapts the previous solution or solutions to fit the current problem, taking into account any difference between the current and previous situations. A case-based reasoner has a case library. Each case describes a problem and a solution to that problem.
The reasoner solves new problems by adapting relevant cases from the library.
Case-based reasoning is an alternative to rule-based reasoning. A rule-based reasoner has a large library of rules of the form If A then B. These rules are chained together in various combinations to solve problems. Rule-based systems are flexible and produce nearly optimal answers but are typically slow and (canbe prone to errors. A case-based reasoner will be restricted to 
_l.-approximate answers, but it will be quick and its answers will be grounded in actual experience. In a limited domain problem such as an advisor, a rnlebased system would be the preferred system. However, as the complexity of the domain increases, case-based reasoning provides a considerable advantage to a rnlebased approach. Rule-based reasoning results in long chains of roles for complex problems. Case-based reasoning provides a short connection between the input case and the retrieved solution. There are two main advantages of case-based reasoning over rule-based reasoning. First, expertise is more like a library of past experience than a set of rules. Second, complex problems typically are too involved to be solved using a rule-based structure witlin a reasonable amount of time. The primary weakness for case-based reasoning is the development of cases to support the system. The sparser the case-base, the more reliance that must be placed into the adaptive strategy. 1992) . Inputs from the trainee will be processed through an interface to the working memory of the system. The Janus Enhanced Data Analyzer (JEDA) is a high-speed data analyzer which allows for real time access to the output data files during execution of the simulation.
In developing the OVER analyzer, the strategy to be used is the reduction of type II errors i.e. the model users risk. A type II error is the acceptance of an input (and in fact the simulation model) to be valid when it is in fact not. In order to reduce the type II error, the OVER analyzer will look at identifying incorrect tactics or strategies and then alerting the trainee of the incorrect strategy. A series of sentinel rules that can not be violated will initially be developed. An example of a sentinel rule for a military simulation may be a particular system may not be employed using a particular tactic (i.e. a nuclear device may not be employed against a single platoon). 
